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Irnrr^sX^^^^^ a Phar^accogicv accepta.e salt .ereo. 

allcoxy; R* represents hydrogSi orXa^Z^^^^lIt^^'TT ^= ^eP^^sents lov<rer 

C, to C, alky.er,e which may be V 

represents an inteoer of 0 to a- n rJ~ ~lZ: "L. ^y'' ^^P'^sents methylene, oxygen or sulfur: m 
compounds are uSful because of Z ac«vL of ^nhf i° f ^'^ ^ 'epr^^s an integer of 0 to 2. These 
cal composition containing the same ti S »oL ^""^^^^^ '""'^"O" o» ^ digestive tract, and a pharmacei.ti- 
ng tne same as the actve mgred.ent is useful for treating digestive system ciseases 
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discloses cisapride useful as a aastroiJL^^!. asent. The Merck Index (1lth edition 231 a! 

substituted With an azabicycio rino hava anw^T.^^!; ^ ' ^ ^* discloses that benzamide derivatives 

f**/ O" upper Olgeaivo 1,«8 sued as ti^toJS, fJSSI^'' S«"i"r«n9 
MM and reducao sKla eltecB ™""<' no. on, on oppor Olgealira wa bo< on lowar dlgosii« 

Disclosure of the Invention 

^ PC««« invam^n p™«^, ^ _^ ^ 

:p^:rRrC^^^^^^ group .presents a hydrogen ato. or a 

represents a hydrogen atom, a lowerXfZ.; Ir V '^^^^^^ ^"""^ °' * ^'M Oroup: 
group .vhich may optionally be sut^I^ted with ^'^^P'" ^ '"Presents C.-C, al^lerS 

derivatives is provided. P'^"* '"^'O"- * n»«thod for preparing said benzamide 

the JSSS;?:: ZZZ:T:£^1 l*,^ ^.rn"* ^ ^^^^^^-^^ ^-position usetul tor 

dlent. The pharmaceutical compSoTrus^.T'nxa'^l'^^^^^ " ^" '"9^ 

usenji as. for example, a gastrointestinal prokinetic agent an 
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SXaJo.;'""' ""'^^ '"^^ -vndrome. and ageni for the .reatmen. o, 

Best Mode for Carring Out the Invention 

represented by R* L orTTovTa^iv n^.^K?!?"''' °' '^^^'^'^ 0™"P- ^ lower allcyi groij 
represented by A mav be e Jm^I ^'M Oroup wh.ch may optionally substitute on the aikylene group 

substitute at any poJtion'of a ring c<^Sg n' """""^ * 

inorganic alkali-addWon^te S S fnr « . °' °* *^ alkall-addWon salts Include, for example. 
nluS salt andCiJbS-a^SorsL; "1*' «^ ^ 

N.N-dialkyletharolan,i^^ w«^«lf " u T^^^' ««V'«"««am'n9 ^t. efhanolamine salt. 

exan,ple':'inorganicTd4^;rn^'r s^^^ ^' 
sulfate, nitrate and nhncnhn*^ example, hydrochlonde, hydrobromide. hydroiodide 

fumarie SSe L'at^'t^ato ' ^^^^ acid^ddition salts such as. tor example, acetate maleat 

phorsulfonate. ' methancsulfonate. p-toluenesulfonato. and 10-cam- 

o^^ZXT^: tZT:cV:ZrZ:TTl''''''^''' *^ above-described formula (■) may 
carbon atom, an arbitrtJ^rrre ^r^f enantio^sorners distinguished by the asymmetric 

Of the present invention^ Xere "'^^ thereof, fail within the scope 

asymmetric carbon atoms^ach dTiSfeo^^^^ """^ 0^ 

the scope Of the present Ltmion dSastereomers also fall within 

■''-^e!ZT^.'cZ^::::l,Z^ ^ P-^'^-^ -formatons. Por 

thlamorphorine ring suTsS wUh Ph-^SNH??^; r"*^ ^'^ f P*^^'"«' 
from Chair form, boat form or ^ LboaMoT .nl" * ° ''^ ^ configurations selected 

group and -(CH.) „ - crossli^g t^: ^^T'^^TZT '"""^ '^^^^^^^'^ - " 

referred teas endo-compounds aixl comno7.„H?i. • ^"^^^^ °' « ""9 P'ane comprising X and N are 
plane are referred to as ^Tmp^nST ^ °PP°^'*« °' '^^^ 

comS? ""'"''""""♦^ ^''^ '^-^atives of the present invention include the following 

2 !S *?*l^i^"*^'*"'"<>-2-^®thoxybenzamido).e.azabicyclor3.2 lloct-rvlES 

1 S^yTcndtS?jJ^7'"°'^'r'^^^ 

(13) methyl endoi a-^tS S^a^^^ 

(14) ethyl endo43T4.ac«S^^^^^^ 

15 « h«i !^h!1 rl ,!^^^'"*^^*®'^'»*y''®"^^'<lo)-9-azabicyclo(3.3.1]no^^ 
(18) ethyl endo-(3KlaSS«r5;wS^^^ 

MQl othui anH,^ r\ *^"'°'^o-2-methoxybenzamldo)-8-a2abtoyclo[3.2.1]oct-8-vl1acetate.- 
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propionate: ^^^•<^'=^^'^'™-«-«'''°«'-2-'"«thoxybenzamido)-9.azat)icyc.oI^^^^ 
hexanoale; ^ ^*'**y'^'"*^*-*'*''°^*'-2-'"ethoxyb8n2amido)-9-a2ablcyctoI3^.1]non-9^|]- 

(32) ethyl exo-^S^t7rntl^^SSt?m^^^^ 

(33) ethyl endM3Tarr-5^hto^r2^^^ 

(34) ethyl endo-^fi-fi^Znli^^ r r "^''^"^""^^^ 

(35) ' ethjl eS^iSai^nXS^^r^t^^^^ 

(36) ethyl exoifLtZSio f^lT ^ ^ ]non-9-yl]acetate: 

(37) ethW en^^ a^rs-Sir/'^^^ 
(38! cthW enSo-Sp-r^^^^^ 

(39) ethyl endo-2- 3- 

(40) ethyl endo-4J3. mJI-^ I iTnrlt 

(41) ethj. enoo-sS- J^XIi^J o r^^^^ 

(42) ethyl endo-eJs- 4^mi^ ° ^^''^^^'^°>•®•^^'*=y='°t3•3•l]non^.yl]^«,e^^ 

(43) meJ,yl er^lo 7!p!( 4-^^^^^^^ 

(44, ethyl endoW(4:am.rtcS Sm^^^^ 

(45) ethyl endo-[3-(4.ainlno.5K:htor« 2 fr^t^i!^ !T °^®'"'*'^y'='°t^-3'J"°"-9-y']octanoate: 

(46) ethyl eodo-i^tarr^^itSo:; e^^^^ 

(47) ethyl endo-raVaTn™ 210^2 r^^^^ 

(48) ethyl endo!Zp"(4.?mi^^^^^^^^ 

butyrate; ' n*-amino 5 chloro-2.methoxyben2amido)methylh9.a2abicvcloI3J.1]non.9.ylh 

butyrate; ' ^ ' ^^'"°'°^-'"«*''0''ybe'»^a'™do)eUiyl].9-a:abicyclo(3^.1Jnon^.yl]. 

butyrate; ^ ' ^ ®^"'°'^2-methoxybenzamido)propyl].9-azabicyclof3J.11non-9-yl]. 

(55) endoVa-J-a^rsVtSS^^Srr^^^ add: 

(56) endo-4Kl(4-arno1^^S °r^^**^^^ acid; 

(57) exo-t3-{4.aminrS*|.2Si.^ 

(59).er,do-f3-(l^ro% cWo ^2^^^^ 

(61) endo-2i3-4-amnTl<S,^;^^^^^^ 

(62) cndo-4^3- 4-aminoi^Sto^^^^^^ lnon-9-yl]propionic acid; 

(63) endo-S-t3-(4-amino-5^h o™ t ^®*°^J°"^^'^°>-9-«^^'cycloI3.3.1]non-9-yl]butyric add; 

(64) er,do-6i-4-aZo-f4wo^^^^^ 

(65) endo.7-]3-4-aZo.tcS^^^^^ 

(66) endo-ai- 4-a^ino-tcSlo h^J^"^^^^ 

(67) erido Wam,r54wora n.h/vlh^^^ acid; 

(68) endo-;K3.(4.ami,o1?h St?^^^ acid; 
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(78) ethyl 4-[4i^4-amJ^.5^£!^f ^!r^^'^''^°>P'P^^ 

(79) ethyl 5- 4^4.Z'^ ^ ^ '"««~xytenzaiT,ido)piperidinolbutyrate: 

(82) ethyl i-fiHC^Z^t^Sto^H^T^r^^ 

(83) ethyl f^- H-j; ™ Kwo^2^^ 

(84) ethyl 4-14^.^^,^^^^ 

(85) ethil [A3?4:inT^5<ht^T^^^^^ 

(86) ethyl 4^A4t(T^inlfl^^^^ 

(87) I4-(lan;fno^irt^1^"S^^ 

(88) 2-f4-^4.flmin.* X^i « ^^"^^ acid- 

(90) 4^4^4-S-53^lo r aZ^T"^^^^^^ 

(91 5^4j4-am '°"^'^®*'°'*y'»'««^*<te>PiPeridinolbutyric acid- 

(94 4^iliTJ^^^ T'^^'''^^ acid- 

(97) \4!Sf4!a^^r5"^^^^^^ 

(98) 4H4Hl(4-arnt5^Zf Tt^Sl^^^^^ acid; 

(99) el>;ciH4-T^-^o 5^^^^^^ acid: 
^(100) ethyl trJlis-J^aminSSr/ r^^^^ 

(101) ethyl cis-4- 4- 4-S.52woJ^S^!S^'^ 

(102) ethyl transiHUa^^S^^^lTSf^""^^^ 

(103) methyl cls^]4i.StlSlS?r2'^'l^^^ 
004) ethyl cis.l4^i-J„,nT^SSo ^ml^nv^^^^ 
(105) ethyl transi{4-a.^° W2 ^^^^ 
(108) ethyl cls-HMA-^ZsZi^^l^^ 
(107, ethyl transiKl(tI^^SS^T!S 

(108) methyl cls5Z(4.;^;^,^f;Tl^'^J«'^«'";^ 

(109) cisW4-amino-5-<J!^^^Z^fton11^^"^'^ 

(110) frans-f4^4.amin<>?S ^.TI^H^^ add: 

(111) cte-4^V(4-am!ntlS^L^3:^:i^ add; 
(112, trans-4-{4-(4-amin3StomT.^ l ^'^°^^''"^'*yP'P acid: 

(114) ciaWamino1^S^^^2S"^'?>:3-'"«^^ add 

(115) trans^4K4.aminoiS^S^rro-2 K add: 

(116) cis-4^4-74-ami™ Khtora add: 

(1 1 7) trans-4-( Va-iSSSto iTi^^?^^ add: 
(118, cis^lH4.JZ!^^t^^^^^ acid: 

(119) ethyl (2^(4-amino-5-Vw^ iTiln acid; 

(120) c1hylltVrfntl^Wof?rr^^^ 

(121) (2-t(4-amino-5.:hrorc^2reIt^^^^^^ 

(122, 442-f(4-amino.s^i«,lo ^''"^•''y'l^o^P'io''^ acid: 

(123 ettyritHH-Sml^Srri^^^^^^ a^d: 
(124, ethyl 4^2^(4-amS^;rch^oTml^^ 
(i25,i2K(4.aminU^hlc;o2te^^^^^ 

(126) 4.[2-[(4-amino-5^ioror„«,^ K ^ add; 
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(13?! eZ"tS^r°.^rh^^^^^^^^ aci.; 
(132) ethyl 4-{3-(4-amino4^WoroT^l^ !^^^'"''*°^''^'^^ 

ven«oo.snot,l.its7t:rereT^^^^^^ acid. However. «,e presen. .o- 

are not l.mited to these processes. '"^"^"^^ P^Paring said compound 

con.pr^Tt^Vl^lZ^' '""""''^ °* -presented by .formula (,) 

S^ra%7:r^eSTC: - <"> -erelo ^3. ^. x. „. and p 
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Y-A-COiRS orCH«CH2C02R6 (liQ 
. ^SrrSeS^^^^^^ - ^ and . presence or 

incude. for example, alcohol sth as'tr Imol I^k""^ "^"^'^^^ °^ P^«^"' i-^vemioa 

butanol. aromatic hydrocartx^ns such1:s.r^Se"lTe^^^^ "-^^P^"'- n- 

35 solvents such as, for example, letrahydro uran 1^^^^, ; ' ^ ^ aprotic polar 

2iJyrro.idone. and climethyl sLifoxfde ^Zll'tf t^^^^ acetonilrile. N.NKlimethylforma.nide N-methyl- 
sodlum hydride, sodium methoxidefso^urShoxWe TodiZ -«»al«c sodium, 

.de, sod.um carbonate, potassium carbor^te so^^^^ P^'^^'"-" hydrox: 

bonate. The reaction may be carried oTat' fmm 1/ ?^ carbonate, and potassium hydrogen car- 
so'vent. at from .ce^oohng temperature to refluxing temperature of a 

ExamS^r^riS Siin'attnT'fgem usL'^^^^^^^ halogenating agent in an organic solvent 

Bcamples of the organic sorverS Jde bromine, and sulfuryl chloride, 

ethanol. and n-propanol; halogenated hySS^arbons ZTT.' r ^' 
carbon tetrachloride, and 1 .2-dichloroethanra„d ««nh^^^^^ . ''^hloromethane. chlomform. 

reaction may be carried out at irorr^ T^ZeZ^oTlf^''' 'i"^ add. The 

Hydrolysis may be carri«rf k ^ ^° ^^'"Perature of a soVent. 

hydrochloric add o^ulfric acTd mi^be^s^^^^^^^ " addic hydrolysis, adds sud, as 

potassium hydroxide, sodium carZato. orl^Slm caTbonateT'S' '^TJ!"' ^V*^-**" 
be used m the reaction in a form of aolouJ !^ . ^^*°"ate may be used. TTioso adds and bases may 
propanol. isopropand. n-butanol. .^^iKTZrri;™' solutions in methanol, ethanol n- 
reaction may be carried out at from ice^Sg temS^J^^Tt °' f"^^ *" aqueous organic solvents. The 

The compounds represented by fo^S^L n^rsS temperature of a solvent, 

bon process of the present invention arrnTvrcom^n.^Hc 1!^ T^''^^ aforementioned prepara- 
pnapared according to the scheme JoJ^^^o^'^nT' ^7 ^J^'^^^""^' compounds'can be 
those defined above. represents a Tow^ alkv, ^ TJ^ ' * P are the same as 

examples Of the preparation process le Jrvras S^^^^^ ' ^pedfic 

y o d5 rererence examples in Examples which follows. 
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«'v^cooH 0 a":5?jy ' -act i vat i ng 



»0 Hj 



transition metal catalysT 
»s H» ^ cooH 0 '^''''^^y' -activating ^R* 

\ {C«t>» N-CPh, 

\cH.i>y 



H,0* 



(n) 



]*V agents R*-s-^rs^coMH(CHj, ^ 

30 X (CH^ H-CH, 



JU.JL \ (chjL m-coor' — : (n) 

a.-N„-X>^«, \cHj>/ or dealkylating agents 

>^WcccH ocarboxYlic acid acti vator m^co.h(ch,,,.,o^ 

OK 

or dealkylating agents 



a^labte romnTc iff '"f '"ay generally be formulated and administered to a patient as orallv 
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c^JT^ nSr^"""*"^. '=°'"P°^"'°"S "e prepared by ordinary methods. If necessary. pharmacologS- 
Sl Jc? P''^"V^'^"«""y acceptable additives r.ay be added. For the preparationTorally ^iSe 
SSnisTdL'r''7' 'T'^"*' cornstarch 0^^! 

lutoi^ bSe^ichT.?"^ '"f f -.'"^ ^"^P"' carboxymethylceilulose or caldum carboxymetfiyS- 
on^« ? H . '"^ ^'ydraxypropylcellulose. hydroxypropylmethylcellulose. or polyvlnylDyr- 

rohdone. lubncants such as. for example, magnesium stearate or talc; coatir,g agents such as tor^^^JI 
hydroxypropylmethylcellulose. sucrose, or titanium oxide: or bases such as for e^p^ Zv^tene 
^tZ Lu.?; ^ Pha-naceutical additives. For the preparation of an inJecSS. eye *i or 

^nvZ: T"'' '"^. solubllizers such as. for example, distilled water for injection, sali.^ 2 

h f """u" ^ composition or a composition for p^aring «^^u^ 

S,?n^K.v "^ents such as. for example, an inorganic or orgLic adJ 

.soton.c.ty agents such as. for example, sodium chloride, glucose, or glycerin: or stabilizers m^^be use^s 
S'^HHr the preparation of eye ointment and topical composition. suLwe phalaceu^ 

Sero^aTbe^^^^^ ^ vaseline^aci^i 

oatieTlrat'iZI!°H"*''^«T^°« *°"'' °' '""y administered orally to an adult 

in»«^ir ^"'^'"^ demonstrating remarkable advantageous effects of the compounds of the present 

rsciju^d^r'" ''"^^ *° °" 

Effects on gastrointestinal motility in conscious dog 

colon Trhf^T'*^.^^*^^^^- transducers were chronically Implanted to the stomach and the 

S mlln ""^V: '""^^ ^'^s in a direction to measure circular muscle contraction SortSg to 
JS^r ?. „ ? Smooth l^uscle Research. 13. 33. 1978). A tube 

re^C:^r:d''Cth1 Zl^^TrT administra«on of test compou,;ds. Zr ^^Tr^JTs 

^cI^^^hT ' were administered at about two hours after feeding while 

g^crrtesonal motilrty was measured. The gastrointestinal motility was indicated as motor index and the 
2??dmlif .^^'"P?""* ^^'^'^'^ by the Change of motor index for twenty minu^s before a^S aS 
^min? . S"""«ar«ed in Table i. It can be concluded L the compoLnS of me 

p^sent .nvent,on exhibit exceltent stimulattng effects on lower digestive tracts as well « ^r S^lve 
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Stimulating Effect on Gastrointestinal Motility (Conscious Dog) 



Test Compound 



Example 23 
Example 24 
Example 25 
Example 27 
Example 28 
Bcample 32 
Example 33 
Example 34 
Example 35 
Example 38 
Bcample 38 
Example 39 
Example 41 
Example 43 
Example 46 
Example 58 
Example 63 
Example 64 



/mn/irn S \t \ 


Change of Motor Index (%) 




Colon 


1 


133.5 


133.3 


0.1 


116.0 


134.8 


1 


180.9 


132.7 


0.1 


113.4 


134.5 


1 


141.5 


163.7 


1 


176.7 


158.5 


1 


147.1 


117.4 


1 


187.0 


181.5 


1 


186.8 


135.8 


1 


195.9 


119.6 


1 


145.6 


140.3 


0.1 


134.7 


159.1 


1 


118.3 


172.0 


1 


166.5 


504,8 


1 


182.5 


165.6 


0.1 


180.7 


217.5 


1 


129.6 


156.6 


0.1 


200.3 


234.5 



EXAMPLES 

Reference Example 1: endo-4-AcetWe«tino-N-(8-azabicydo[3.3.1Inon.3-yl^^^^^ 
(1)endo-4-Acetylamino-NH9.benzv..9-azabicyclo(3.3.1Jn^^^^^ 

mixture was stirred hLT SrTci^fn t^^^^^ ^'"'"^ ^c^-coo^ir.^. After tf,e 

amine was added by portions sS, ^cT ^ endo-9-ben2yW.aabicyclo{3.3.l]nonan-3- 

mlxture was conceriLd unSr .'IJ " w . °' ^ ' ""^^ temperature. a,Kl then the 

washed w«h wateJa^thS^ t^e^^ IbTt"^- ^^^'^^ f>'^f>^^ were collected by filtration and 
gave colorless needles, m p zSISTs ^ " «®«y««"««ton from methanol 



50 



66 



Anal. QjbHjiNaO;, 


Calcd. 
Found 


C: 71.23: 
C: 71.19; 


H: 7.41; 
H: 7.50; 


N:9.97 
N: 9.93 



(2)endo-4-Acetylamlno-N^9-azablcyclol3.3.1Jnon-3-yl)-2-methoxyben2amide 

hydroxide on carbon) Sded and ml h h f""'' ' ° ^ °' P^n,an-s catalyst (20% palladium 
under ordinary pre^uT ^ caZt^Z^'ZTT'".'"': '^'""^ ' ^^'^^ temperature 

pressure. The rildue wa, teke^'^t w^L ? concentrated under reduced 

was taken up in water and pH was adjusted to 9 by adding potassium carbonate 
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Anal. CsHasNaOa • I/4H2O 


Calcd. 
Found 1 


C: 64.36; 
C: 64.32; 


H: 7.65; 
H:7.53; | 


N: 12.51 
N: 12.47 



to 



15 



20 



obtal^neJ' """"" ^P'« ^ ^ compounds ot Reference Examples 2^ were 

Reference Bcample 2: axo^Ace,y.am.„o^,8.a.at*:^^^^^ 

(l)ex(>^Ac«y,amlno.NK8-benzyl*arab.cyclof3.2.1]o«^^^^^^^ 

Appearance: pale brown needles (MeOH) 
IR Spectrum ^ (KBr) cm"^ : 1694 1668 

7.77(,H.„,.rVlHaJJ.irH":^:oXH^^^ M7(tH.<>d.J.a.6.,.7Hz). 7.«(,H,dJ = ,.7Hz). 7.S- 
Mass Spectmrn m/z : 407 (M+ ) 



^ (2) «'^0"^-Acetylamino.N^8.a«bicydo[3.2.1]oct.3.yl^2.me«,o^^ f„„ara.e 

Appearance: colorless crystals (MeOH) 
m.p. 223-225 •C(decomp,) 



30 



Anal.C,7H23NoOo • C4H,04 


Calcd. 
Found 


C: 58.19: 
C: 58.05: 


H: 6.28: 
H:6.45: \ 


N: 9.69 
N: 9.71 



» Rare^nce Example 3: axo.4-Ace.y^|„^.,9.3^,,,,,,,3.3,,„^^^^^^^^ 

(t)exc>4-Acety.amh.o-NK9-benzy.-9-azablcydoI3.3.1]non-3-y,)-2^^^^ 

Appearance: slighUy brown needles (MeOH) 
« m.p. 215-216 -C 



*5 



so 



ss 



Anal. C? 




Calcd. 
Found 


C: 7123: 
C: 71.12; 


H: 7.41; 
.H:7.46; , 


N: 9.97 
N: 9.89 



(2) -''=-^-Acety.amino-NK9.azabicydo[3.3.1]non.3-yl,.2^elhoxybe^^^^^^ Asmara,, 



Appearance: colorless crystals (MeOH) 
m.p. 194-196 'C (decomp.) 



Ana!. Ci8 


H25N3O3 • C*H^Oi . 3/4H2O 


Calcd. 
Found 


C: 57.32: 
C: 57.13; 


H: 6.67; 
H: 6.58; 


N!9.12 
N: 9.12 



11 
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Reference Example 4: endo^Acety.amino-N-(9-azabicycloC3.3.1 lnon-3-yl)-2-ethoxybenzam 
(l)endo-4.Acetylamino-rH9.benzyl-9.azabicyclo[3.3JInon-3-yl).2-9thoxybenzamW^ 



5 Appearance: colorless needles (MeOH) 
m.p. 215-216 -C 





Anal. Cz 










Calcd. 


C: 71.70; 


H: 7.64; 


N: 9.65 




Found 


C: 71.45; 


H: 7.61; 


N: 9,47 



„ (2) endo-4.Acetylamino-N-<9-azablcyclo(3.3.l]non-3-yl).2-ethoxybenramide 



25 



30 



35 



40 



45 



SO 



Appearance: colorless needles (H2O) 
m.p. 116-1 19- C 
224-226*0 



20 



65 



Anal. C19H27N3O3 • 5/2H2O 


Calcd. 
Found 


C: 58.44: 
C: 58.45: 


H: 8.26: 
H: 7.86: 


N: 10.76 
N: 10.40 



Reference Example 6: endo.4.Acetylamino-^^(8-a^abicyclol3.2.1Ioct-3-y.).5-ch^^^ 

(1) endo.4-Acetylamino.5.chloro-2-metf,oxy-N.(8.methyl-8-azabi^^^^^^^ 

cooling. Stirring was conS^uJd i7hl^^^^^ ^"^^'^^ ^"^"A ""d«r ice- 

8-azabicyclo(3llS:^3^n^n m o7f ^Trf"^' ^ ^ 9 «' endo-S-methyl- 

concentrated under redS p^fe Xr^i^aHZ^'^^^^ were removed and the filtrate obtained was 
aqueous potassium carbo^te^fon C^LT « ? 1 «° 9 ''V "«ng 

water and tHen v..H ethy, a-^'^^ "v^e S^Cf'XX™" ''^ ^^^^ 

(2) Methyl -do-I3-(4-acetylamino-5-chloro-2-metfK»cybenzamW^^^^^ 

was added droiwris^ Sth^To* ^'"^ °' BOJO ml of methyl chloroformate 

insoluble iaSwo^ eS SdThe fS^"' hours. X;;!^ 

residue was washed ^m ^Z a^xT Ji^L^T^,^^ T»« 
Recrystall^^on from d.h.oreS2:"mranXrelSe^^ 



Anal. Ci 


9H2«CIN3 0s • I/2H2O 


Calcd. 
Found 


C: 54.46; 
C: 54.17; 


H: 6.02; 
H: 5.77; 


N: 10.03 
N: 9.79 



O) "a«-A»w™inoJH8-«blcw*I3i.l lo«t-3T,l).s-chlo,o.2-n,e»»xvb»,zan,l* 

12 
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10 



dropwise with stirring at room temperature. Stirring was continued for 6 hours at room temperature and 

'^'t^^ ^ "^'"9 potassium carbonate and then 

^Tt^^^! anhydrous sodium sulfate and concentrat^ 

SSL.^?..,?^ '^^"^"^ P"^"'^'^ "^'"9 '^o'"'"" chromatography on aluminum 

!rCt~jrr r^^^ gofU7enows;rp"""' 



IS 



High Resolution Mass Spectrum : Ci7H22CIN303 


Calcd. m/z 
Found 


351,1350, 
351.1363. 


353.1320 
353.1325 



in the same manner as Reference Beample 5. the compound of Reference Example 6 was obtained. 
^ Reference Example 6: endo-4.Acetylamlno-N-(9-azablcyclo[3.3.11non-3-yl)^hloro-2-methoxybenzamlde 

(1)endo-4.Acetylamino^-chloro-2.mefhoxy.NK8-methy|.a-azabicyclo[3.3.llnon-3-yl)ben2amide 

Appearance: slightly brown amorphous solid 
IR Spectrum « (KBr) cm"' : 1706. 1846 

ml^TTrrlJS^^i^^^^^^ 1-20-1.40<2H.m). 1.45-1. 60(1 H.m). 1 .85-2^1 0(3H m) 228- 

0HtstSt(1H'.s" 3.00-3.15(2H.m>. 3.g6(3H.s). 4.3^.60(1 H-m)! 7.eO-7.7o/l H.m)!* 



79 



40 



45 



30 


High ResoluUon Mass Spectrum: C,9H26C!N30a 




Calcd. m/z 


379.1663. 


381.1633 




Found m>fe 


379.1654. 


381.1630 



(2) ^«*^y»«"^o-[3.(4.ac8tylamino.5<:htoro-2^etho^^^ 



Appearance: colorless crystals (AcOEt) 
m.p. 202-205 ♦ C 



Anal. CsoHesCINaOs 


Calcd. 
Found 


C: 56-67: 
C: 56.49: 


H: 6.18: 
H: 6.25; 


N:9.91 
N: 9.69 



so 



(3)endo-4.Acetylamino.N-(9.azablcyclo[3.3J]non.3-yl).5.^^^^ 

Appearance: pale yellow syrup 

IR Speclrum v (liq) cm'^ : 1694 1646 

(2Hm)^S?9«HswSL^r 2.18<1H.br.s). 2.28(3H.s). 2.20-2.40<2H.m). 3.30-3.47. 

(2Hjn). 3.99(3H.s). 4.06-4.28(1 H.m). 7.57-7.70(1 H.m). 7.81(1 H.br-s). 8.22{1H.s). a.32(1H.s) 



56 



13 
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High Resolution Mass Spectrum: Ci3H2*CIN3 03 


Calcd. m/2 
Found m/2 


365.1506, 
365.1510. 


367.1477 
367.1457 



to 



19 



20 



36 



30 



35 



40 



45 



50 



66 



Reference Example 7: endo^Amino-N^8-azablcycloI3.2.1]oc.-3-y.^5-ch.^^^^^^ hydro- 

mixture was reSux^ta???L ^'^''^ chloride/ethanol solution vvas added and then the 

was wair^i ^ "'^ concentrated under reduced pressure, and the 

co.or,ess^eT^.^;'*5^^?«^%9 of pale brown crystals. Recrys.a.li.atlon Iron, methanol gave 



Anal. C,5H2oCIN302 • HCI . 3/4H2O 


Calcd. 
Found 


C: 50.08; 
C: 50.07; 


H: 6.30; 
H: 6.20; 


N: 11.68 
N: 11,57 



In the same manner as Reference Example 7, the compound of Reference Example 8 was obtained. 
^^rST ^"''°-^-*'^"''-N-<8-«-«''*<^'of3.3.11non-^^^ 



Appearance: slightly brown needles (EtOH) 
m.p. 257-261 •€ (decomp.) 



Anal. CfeH^^ClNaOif • HQ • H2O 


CaJcd. 
Found 


C: 60.80: 
C: 50.74; 


H: 6.66; 
H:6.57: 


N: 11.11 
N: 10.91 



Reference Example 9: 4-Amino-5-chloro-2-methoxy-N^4-pipcridinyl)benzamide hydrochloride 

(1) 4-Amino^.chloro.2.methoxy.N.(l.triphenylmethyM-piperldinyl)ben2amide 

was coZmTiTtl^Zs ^lTil!!!^^^^^ '^"'"^ under ice^oling. Stirring 

portions. After i„g w^ ^n^T^'^ 4-am.no-1-tripheny.methylplperidine was added by 

and the filtrate owSed^^^nn^. ,!. ^ temperature, insoluble materials were removed 

concentrated under SSeTTre^^S" ^ rTT^ ""^ anhydrous sodium sulfate and then 
crystals. ^'"^^ ^ to give 39.42 g of colorless 

IR Spectrum v (KBr) cm"' : 1646 1824 

(2) 4-Amino-5-chloro.2-methoxy-N-(4-p|peridinyl)ben2amide hydrochloride 
IR Spectrunn p (KBr) cm-^ : 2948. 2812, 1640 



14 
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fO 



16 



20 



Immna: slighny brown crystals 

(2) 2-Antino.5^,ore-2-methoxy-N-{(2-morphoanyl)meth hydrochloride 



Anal. CiaHisCINaOa • 


HCI . HaO 




Calcd. 
Found j 


C: 44.08; 
C: 44.20; 


H: 5.98; 
H:5.88; 


Nr 11.86 
N: 11.82 



30 



35 



40 



Appearance: slightly brown crystals 

(2, ^■Am*no-5..h.oro-2-n,emoxy-N-K3-pyrrondiny.)m^^^ hydrochtoride 

Appearance: pale yellow crystals (H^O^ 
m.p. 204-206 



45 



50 



Anal. CisHigCINaOa • HCI • S/AH^O 


Calcd. 
Found 


C: 45.56; 
C: 45.60; 


H: 6.32: 
H: 6.14; 


N: 12.26 
N: 12.30 



Reference Exa.p,e cis-4-An,i„o-5.h,oro.2-rnethoxy-N-t«^^^^^ 
(.) Ethy. --^'•-(^-an^no-S^.oro-a^ethoxybor.zarn.cto^a^^ 



Stirring was contir,ued for 1.5 hZs u„TT^5,r/f ^. r**^'^ ""^ ""^^^ *<=^*^Z 

methoxypiperidino)formate in 60 ml of teTaZr^uTan Z °* "'-^ « "^'^ cisK^-aminol 

S5 at room temperature, the reaction rZt^^T^TnZZtlf ^ '^'^P^^*- birred for 20 hours 

the residue, and the mixture was eTe^tedZ^^^ '^"^ »^""^«- added to 

potassium carbonate solution. dSd ovS InhvSl^^lT''* «<1"eous 
pressure The rescue ^^^^^.1^^^^:::^:::^^^^^ "'^^ — d 



15 
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A mixutura f\i jiA n ^ 



to 



A mixuture of 44 o n of «th ^ 



15 



«nai. Ci + HjoCINaOa 


CaJcd. 1 C: 53.59; 
Found 1 0:53.44: 


H: 6.42: 
H:e.38: 


N: 13.39 
N: 13.28 



20 



26 



30 



A mixture of 12.4 n of . r'JW'WiBio 
ethyl bromoacelate 5 4TrS'^'^'^''^-'^-<3-«'^'-=yclo[3.3.1]ru)n-3.vlW2 methnv k 



AnaJ. C22 




1.'2H20 




Calcd. r 
Found 1 


C: 61.95; ] 
C: 61.85; 


H: 7.56; 
H: 7.55; 


, — ' 

N: 9.85 
N:9.86 I 



. « -...pounas Of Examples 2 to 12 were obtained. 



40 



45 



H«h Resolution Mass So««„.« . 


CaJcd. m/z 
Found m/z i 


445.2577 
446^588 



so 



65 



Brample 3: Methyl efKJo.6.(3^4^c8tvlaminoo 

10 *'^<=«y«"i'no-2-methoxyben2amido)-9.a2ablcvctof3 a nn„„ a 
Appearance: colorless oil "«'"^tot3.ai]non.9-yl]hexanoate 
IR Spectrum . (Kg ) cm- : ,733. i698 1638 
NMR Spectrum h /cnn \ 



16 
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15 



High Resolution Mass Spectrum 


: C25 H37 N3O5 


Calcd. m/2 




459.2733 


Found m/2 




459.2744 



Example 4: Me«,v, endo*r3,4.acety,aa.l«.2-„,etru>xybenzamido,-^^^^^^ 

Appearance: colorless needles (EtOH) 
m.p. 159-1 60* C 

IR Spectrum ^ (KBr) cm*-' : 1740, 1696. 1636 





High Resolution Mass Spectrum : G27H41 N,CX 




Calcd. m/2 


467.3046 


20 


Found m/z 


487.3041 



Example 5: ehy, endo-3-E3-(4-acety,amino-2-.emoxy.an«.l^^^^^^ 
as Appearance: colorless oil 

IR Spectrum , (KBr) cm"' : 1732. 1698. 1638 



30 



35 



High Resolution Mass Spectrum : C2aH«N,Ck 


Calcd. m/z 
Found m/2 


431.2420 
431.2420 



40 



45 



50 



Example 6: E«,w endo-5-p-(4-acety,amlno-2-methoxyben^l.o,-9-aza«^^^^^^^ 

Appearance: colorless oil 

IR Spectmm p (KBr) cm"' : 1734. 1696 1636 



High Resolution Mnass Spectrum : asH^,NvO. 


Calcd. m/2 
Found m/2 


459.2733 
459.2724 



55 



Appearance: colorless oil 

in Spectrum . (KBr) cm-' : 1732. 1696. 1644 

7.78nH,ml7«,,H,d.J.,.SH,,:8.()3?!„;*=a^^^ » WH^J=M.,.5H2). 7.64. 



17 
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High Resolution Mass Spectrum C«K,,N,0. 




Calcd. m/2 


473.2890 


s 


Found m/2 


473.2893 



AnaJ. C^aHasNaOs • 






Calcd. 
Found 1 


C. 62.71; 
C: 62.72; 


H: 7.78; 
H:7.57; ^ 


N: 9.54 
N: 9.55 



20 



30 



Appearance: colorless oil 

IRSpcctmm . (K8r) cm- : ,746. 1686. 1636 

(2H.S). '^mJ),'Z^Z%l^T^J^^ 1.40-2.13(10H.m, 2.20(3H.s,. 3.00-3. S(2H .) 354- 

(1H.d.J = 2.0H3,. 7.87(1H.s):a0fl0,!."ya^^^^^^^^ 6.78(1 H.dd. J = 8.6 AOHz). 7.67.7.75;ih:2 'S- 



High Resolution Mass Soar^fnim . n.,Hn,Mna 


Calcd. m/2 
Found m/2 i 


417.2264 
417.2253 



35 



40 



45 



50 



Appearance: pale yellow oil 

IR Spectrum r (KBr) cm"' : 1746 1692 lB3fl 

NMR Spectrum 6 (CDCI ) 

(2H.m). 3.92(3H.s). 4.20(2H.J.j':V.iS!'"vii;^^^^^ 2^(3H.s,. 3.23(2H.s,. 3.30-3.45- 

(1H,m,. 7.80(,H.d.J=2.0H.,. 780(1 Ks). a^0(lH;i5la?i,f' ^'"'*^^ 7.60(1H.8). 7.60.7.80- 



High Resolution Mass S 


pectrum;C2iH29N30s 


Calcd. m/z 
Found m/z 


403.2107 
403.2111 



1]oct-8-yl]- 



Appearance: colorless prisms (EtOH> 
m.p. 144-145 -C 



Anal.C2,H28CIN3 05 


Calcd. 
Found 


C: 57.60; 
C: 57.45; 


H: 6.44; 
H:6.32; 


N: 9.60 
N: 9.49 



18 
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Example 12: Ethyl endo-4^3-(4.amino.5.chIoro-2-methoxybenzamido)-8-a2ablcyc^^^^ 



Appearance: pale brown needles (AcOEt) 
m.p. 154-1 56 





Anal. C2iH3oClN304 


• I/4H2O 






CalcxI. 


C: 58.87; 


H: 7.18; 


N: 9.81 




Found 


C: 58.80: 


H: 6.97: 


N: 9.71 



75 



20 



26 



Example 
acetate 



13: 



Ethyl ®ndo.(3-(4^cetylamino-5^hloro.2-methoxybenzamido)-9.a2abicyclo[3.3.^ 



non.?viSiTif^^^^ ?fl 5. °' ^'^y* ^^°^3-(4-^etylamino.2-methoxybenzamldo).9.azabi^^^^ 
^Mna SST.^ ? dichloromethane. 3.4 ml of sulfuryl chloride was added dropX at 1 0 • C 

S™?~f^-— ^^^^^^^ 

IR Spectrum if (KBr) cm^^ : 1750 1646 

(Ih]) 8S(1hT ^ ^ ^' ^•'^<2"'^-^=^-3"^)- '^•34.4.55(1H.n1). 7.58-7.71 (IH.m). 7.aO{1H.s), 8.22- 



TO 



45 



SO 



65 



High Resolution Mass Spectrum : C22H3oCIN305 


Calcd. m/z 
Found m/z 


451.1874. 
451.1859. 


453.1844 
453.1853 



In the same manner as Example 13. the compounds of Examples 14 to 22 Were obtained. 

amino-5-chloro-2.methoxybenzamido)-9.azabicyclo(3.3.1]non-9-yl]. 



35 Example 14: Ethyl endo-4^3-(4.acetyl 
butyrate 



Appearance: colorless oil 

IR Spectrum y (liq) cm"' : 1732, 1704. 1646 



High Resolution Mass Spectrum C2*H34CINt05 


Calcd. m/z 
Found m/z 


479.2187. 
479,2190, 


481.2157 
481.2173 



Appearance: colorless needles (EtOH) 
m.p. 157-161 



19 
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Anal. C25H36CIN305 • C4H4O* 


• 5/4H2O 


Calcd. 
Found 


C: 55.06; 
C: 54.95; 


H: 6.77; 
H: 6.94; 


N, 6.64 
N. 6.72 



^^e^ie: Methy. end.>8-[3-(4-acety.amino-5^,oro-2-me,hoxybe«zamidoh^^ 



]non*9-ylh 



10 



15 



Appearance: colorless needles (EtOH) 

IR Spectrum y (KBr) cm"^ : 1738. 1704 1646 

{1H.s).a31(1H.s) JS'OM.S). 3.98{3H.s). 4^0^.55(1 H.m). 7.55-7.75(1 H.m). 7.8l(1H.s). 8.21- 



20 



High Resolution Mass Spectrum : 


C27H40CIN3O5 


Calcd. m.'z 
Found m/z 


521.2657, 
521.2642, i 


523.2627 
523.2617 



25 



propionate sesquifumarate 

Appearance: colorless needles (EtOH) 
m.p, 1 70-1 72 



icyclo[3.3.i]non-8-ylJ- 



30 



Anal. C22H32CIN305 • 3/2C4H4O4 


Calcd. 
Found 


C: 54.42; 
C: 54.18: 


H: 5.98; 
H: 6.06: 


N: 6.56 
N: 6.69 



35 



40 



Appearance: colorless crystals (acetone) 
m.p. 1 27-1 29 -C 



45 



Anal. C25H3BCIN305 • C4H4O4 . I/2H2O 


Calcd. 
Found 


C: 56.26; 
C: 56.34; 


H: 6.67; 
H: 6.72; 


N: 6.79 
N: 6.65 



SO 



heptanoatc fumaratc 

Appearance: colorless needles (MeOH-EtsO) 
m.p. 124.5-1 26 'C 



inzamido>-9-azabicyclo[3.3.1Inon-g-yll. 



6S 



Anal. C26H38CIN305 • C4H4O4 • Z/AH7O 


Calcd. 
Found 


C: 56.51; 
C: 56.51; 


H: 6.88; 
H: 6.82; 


N: 6.59 
N: 6.59 



20 



JO 



15 
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Appearance: slightly yellow syrup 

IR Spectrurn . (liq) cm"' : 1 74a. 1 704. 1 646 

4.55(1H.m). 7.78(,H.t>r.): r.Bi^:^^"^^^^^^^ 4.22(aH.,.. = 70H^,. "Si 



High Resolution Mass Spectrum : C2aHa^ClN,0- 


Calcd. m/z 
Found m/z 


466.2031. 
465,2033, 


467.2001 
467.2003 



Appearance: colorless needles (MeOH) 
" MwoT""" ' """" '■ ^^38. 1698. 1638 

9.42 (1 H.S) ^ *-S5-4.73(1 H.m). 6.61 (1 H.s). 7.68(1 H.s). 7.73(1 H.s). 7.70-7.90(1 H.m). 



25 



High Resolution Mass Spectrum : C^j^H^nCiN^O- 


Calcd. m/z 
Found rr\/z 


451.1874. 
451.1876, 


453.1844 
453.1840 



B«m^ 22: Ethy. e-l3-(4-acety.arnlno-5.htoro-2.memoxyben«,„W^^^ 

Appearance: colorless crystals (EtOH) 
35 m.p. 174-1 75* C 



40 



so 



Anal. C2 


1H28CIN3Q5 


• CCH4O4 




Calcd. 
Found 


C: 54.20; 
C: 54.03; 


H: 5,82; 
H:5.85; 


N: 7.58 
N: 7.56 



the mixture was refluxed for 1 hourTe reL«in mTJt^'^ chloride/ethanol soiulion was added and 
then the residues was dissolvedTw^^r ^ oH w^I^ T.T'^r*'^^ """"^ '^""^ P'^^"'^- ^"^ 
precipitated ware collected by ma,TL"ZZiZ^t^^ 

m.p'^'re3%T64%^!'r Recryst^l^auon from ethan^f^r^rs ^ystaT "'^^ " ^ 



55 



Anal. C2oH28CIN30* 


Calcd. 
Found 


C: 58.60; 
C; 58,39; 


H: 6.88: 
H: 6.84; 


N: 10.25 
N: 10.26 



21 
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In the same manner as Example 23, the compounds of Examples 24 to 33 were obtained. 
Example 24: Ethyl e"c'o-M3.(4.amino.5^hloro.2-methoxybenzam.do).9.azabfe^^^^ 



5 Appearance: pale orange prisms (EtOH> 
m.p. 136.5-138*0 



10 



Anal. C22H32CIN3O4 


Caicd. 
Found 


C: 60.33; 
C: 60.27; 


H: 7.3B; 
H;7.41; 


N: 9.59 
N: 9.52 



„ Example 25: Ethyl endo^3.(4.amlno.5<hloro.2.methoxybenzamldo)-9-a2abicyclo[3.3. 



1 ]non-9-yl]hexanoate 



Appearance: colorless prisms (ElOH) 
m.p. 1 22-123.5 -C 



20 



26 



30 



35 



Anal. C24H3sCIN3 0* 


Calcd. 
Found 


C: 61.86; 
C: 61.68; 


H: 7.79; 
H:7,80; 


N: 9.02 
N: 9.01 



Example 26: Ethyl endo-8-£3-(4-amino-5-chloro-2-methoxybenzamkto)-9-a2ablcyclo(3.3.1 



]non-9-yl]octanoate 



Appearance: colorless needles (EtOH) 
m.p. 1 08-1 09 -C 



Anal. G26 HoCINaO* 


Calcd, 
Found 


C: 63.21; 
C: 62.93; 


H: 8,16; 
H:8.14; 


N: 8.50 
N: 8.46 



SSL «"'*°-3-[3-(4-amino-5^hloro-2-methoxybenzamido)-9- 



40 



propionate 

Appearance: pale pink needles (AcOEt) 
m.p. 110-1 12- C 



a2abicyclo[3.3.1 Jnon-9-yl]- 



45 



Anal. CsiHsoCINaO* 


Calcd. 
Found 


C: 59-50; 
C: 59.31; 


H:7.I3; 
H: 7.12; 


N:9.91 
N: 9.89 



» Example 28: Ethyl endo-5-I3-(4-ammo-5-chioro-2-methoxybenzamido)-9-a2ablcyclo(3.3.1 



lnon-9-y|]valerate 



Appearance: colorless crystals (EtOH) 
m.p. 128-128 •€ 



65 
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Anal. C23H3iCIN304 




Calcxl. 


C: 61.12; 


H: 7.58: 


N:9.30 


5 


Found 


C: 60.85; 


H: 7.49: 


N: 9.26 



heptanoate 

Appearance: coloriess prisms (MeOH-Et2 0) 
m.p. 144.5-1 45.5 -C 



15 


Anal. C24H36CIN3O4 


Calcd. 


C: 61 .86: 


H: 7.79: 


N: 9.02 




Found 


C: 61.64; 


H: 7.75: 


N: 9.06 



20 Example 30: Ethyl endo-[3-{4-amino-5:chloro-2-ethoxybenzamido)-9.azabicyclo»^ 



Appearance: colorless needles (EtOH) 
m.p. 21 5-217 



25 



30 



35 



Anal. C21H30CIN3O* 


Calcd. 
Found 


C: 59.50; 
C: 59.26: 


H: 7.13; 
H, 7.04: 


N: 9.91 
N: 9.87 



Example 31: Ethyl exo.[3K4.amino-5-chloro-2-methoxybenzamido)-9-a2abicyclo(3.3.1^ 



Appearance: pale pink crystals (iso-PrOH-Et2 0) 
m.p. 161-164 •C 





Anal. CaoHjsCINaOi 


• a'4H2 0 






Calcd. 


C: 56.73; 


H: 7.02: 


N: 9.92 


40 


Found 


C: 56.73: 


H: 6,63: 


N: 9.96 



Example 32: Ethyl «'<lo-[3-(4-amino-S-chloro-2-rnethoxyben2amido)*azabicycloC3.2.tlcxt-^ 



45 Appearance: coloriess plates (ElOH) 
m.p. 187-1 88 'C 





Anal. CeHzsClNaO* 


so 


Calcd. 


C; 57.65; 


H: 6,62; 


N: 10.61 




Found 


C: 57.57: 


H: 6.62; 


N: 10.42 



Example 33: Ethyl exo.[3.(4-amino.5^hloro-2.methoxybenzam«do).8-azal)^ ]oct-8.yl]acetate 



Appearance: pale orange prisms (EtOH-Et20) 
m.p. 1 88.5-1 90 -C 
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Anal. Ci 


3H26CIN3O4 


Calcd. 
Found 


C: 57.65; 
C: 57.60; 


H: 6.62; 
H:6.57; 


N: 10.61 
N: 10.49 



10 



15 



20 



was refluxed lor i M^Z^^L^ L ''y<*'0'^«'® «""«on was added and L mixture 

precipitated were collected bv filtraLT wli^'^ .^^ ' *° ^ '^'^ hydrochloric acid. Crystals 
ether to give 5.75 g 0"!,^ ^S.Tp^^^^^^^ '^'^^'^^ -^hanoMsoiopy, 



Anal. Ci«H2*CIN304 • HCI • HzO 


Calcd. 
Found 


C: 49.55: 
C: 49.38; 


H: 6.23: 
H: 5.99: 


N: 9.63 
N: 9.49 



.n the same mam,er as Example 34. the compounds of Examples 35 to 45 were ot«ained. 
" drS^df "''^'■<^'^'"'~^^'''°-2-««'0'*yt«™«^^^^ acid hy- 



30 



Appearance: colorless crystals (H2O) 
m.p. 166.167- C 



35 



Anal. C2oH28CIN30* • HCI . 3/2H2O 


Calcd. 
Found 


C: 50.74; 
C: 50.68; 


H: 6.81; 
H: 6.66; 


N: 8.88 
N: 8.91 



hydrochloride 

Appearance: colorless crystals (H2O) 
m.p. 237-239 'C 



a2abicyclo[3.3.l ]non.9-y|]hexanoic acid 



Anal. C22 


H32CIN304 - HCI . 5/4H2O 


Calcd. 
Found 


C: 53.17; 
C: 53.3^- 


H: 7.20; 
H: 7.01; 


N: 8.46 
N: 8.48 



" hScLSe '"''^'■'^^'"'^^•°~-2-^«*<'-v««nzamidoV9-azabicyd 
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Anal. C24H36ClN30i • HCI • 5/4H2O 


Calcd. 
Found 


C: 54.91: 
C: 54.87; 


H: 7.58; 
H: 7.44; 


N: 8.00 
N: 7.98 



h^dSoride ^'^'*^'**^*-'^'"'^^-^'^'°'^2-methoxyben«mido)^ablcycl(rt3^^ acid 



to 



Appearance; pale brown prisms (HzO) 
m.p. 157-1 60 'C 



Anal.Ci9H26aN30i • HCI • 7/4H2O 


Calcd. 
Found 


C: 49.20; 
C: 49.27; 


H: 6.63; 
H: 6.41 ; 


N: 9.06 
N; 9.07 



SStoridf' acid hy- 

Appearance: pale pink crystals (H2O) 
m.p. 162-1 63.6 -C 



Anal. CaiHaoCINaOi • HCI • 7/4H2O 


Calcd. 
Found 


C: 51.27; 
C: 51.30; 


H: 7.06; 
H: 6.89: 


N: 8^4 
N:8.53 



h^Tc^h\ ^"'^'^^■'^'^^'^'"^•^•^^'^^^'^■"^Q^^oxybenzam 



35 



hydrochloride 

Appearance: colorless needles (H2O) 
m.p. 130-1 33 'C 



acid 



40 



Anal. C23H3*CIN304 • HCI • 2H20 


Catcd. 
Found 


C: 52.67; 
C: 52.61: 


H; 7.49; 
H: 7.21; 


N: 8.01 
N: 8.14 



Sloride ^'''^'''^^'^'^^'^''''''^'''^^^^^^ acid hydro- 



so 



55 



Appearance: slightly yellow needles (H2O) 
m.p. 21 6-220 •C{decomp.) 



Anal. CisHzcCINsOi • HCI* 5/2H2O 


Catcd. 
Found 


C: 47.80; 
C: 48.05; 


H: 6.76; 
H: 6.41; 


N: 8.80 
N: 8.93 



25 
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Example 42: exo-I3-(4-Amino-5-chloro-2-methaxybenzamido)-9-azabicyclo[3.3.1 

Appearance: pale orange crystals (MeOH) 
m.p. 250-252 -CCdecomp.) 



]non-9-yl]acetic acid 



10 



Anal. C\ 


8H2»CI N3O4 . 3/4H2O 


Calcd. 
Found 


C: 54.68; 
C: 54.68; 


H: 6.50; 
H:6.25; j 


N: 10.63 
N: 10.94 



cSe '"'°-^'-<^'^"''^-«-^^'°~-2-«tN>xyt«n.a^^^^ 

" Appearance: slightly yellow needles <H, O) 
m.p. 254-258 •C(decomp.) ' 



so 



Anal. Ci 7 


H22CIN3O4 . HOI . 3/2H2O 


Calcd. 
Found 


C: 47.34; 
C: 47.36; 


H: 6.08; 
H: 5.98; 


N: 9.74 
N: 9.79 



Appearance: colorless crystals (hbO) 
m.p. 242-243 -C 



30 



35 



Anal. Ci9 


H26CIN304 • HOI . 5/4H2O 


Calcd. 
Found 


C: 50.17; 
C: 50.29; 


H: 6.54; 
H: 6.38; 


N: 9.24 
N: 9.23 



Example 45: e>«o-f3-(4-Amino.5s:hloro-2-methoxybenzamido)-8-azabicyclo(3.2^ 

^ Appearance: pale orange crystals (MeOH-etzO) 
m.p. 273-278 •C(decomp.) ' 



Joct-8-ylJbutyric acid 



Anal. Ci 


/H:,?CINsO» 


Calcd. 
Found 


C: 55.51; 
C: 55.20; 


H: 6.03; 
H:6.05; 


N: 11.42 
N: 11.20 



SO 



66 



Examplo 46: Ethyl IM4-am<no-5-chloro-2-n,cthoxybonzan.do)piperidlno]acota.e hydrochloride 

o\t*y^^l"ot^iill^*'^o7^°^^^ hydrochloride, 1.22 ml of 

hours .ith heating « M -C T^e^eTcton .JStut' °' '^■N-<«'"«»'y«»ormamide was stirred fo?2^ 

residue was added with ^erZ^eS^^TZ I'^^T'^l'^ "^""^ 
aqueous sodium chloride sol^on Z^^Z ^« ^''^^^ ^'^^ saturated 

reduced pressure to give brown oJ'T?.e^Jr "'"y'*'"" "nd then concentrated under 

afford 3.31 g of Pale^y^k«^^c^ stL Re^rJll^^^^^^^ ? ''^ hydrochloride by an ordinary method to 
•C. "ec'yste'l'^ation from ethanol gave coloriess plates, m.p. 196.5-198.5 
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Anal. Ci 


7H24C1N304 • HCf 


Calcd. 
Found 1 


C: 50.25; 
C: 49.98; 


H: 6.20; 
H: 6.23; 


N: 10.34 
N: 10.36 



to 



15 



•n the samo n,a„nor as Exmpte 46. the compounds of Examp.os 47-57 wore obtained. 
Bcample 47: Ethy. H4-(4-amlno-5-ch,oro-2-methoxyben^amido,piperi^^^ ,,,^,^,3 

Appearance: slightly brown columns (EtOHl 
m.p. l8a5-191.5*C 



Anal. C19H28CIN3O4 


• HQ 




Calcd. 
Found 


C: 52.54: 
C: 52.18; | 


H: 6.73: 
H.e.66: 


N: 9.67 
N: 9.75 



- Example 48: Meth^ W4.mino.5.hloro.2.me^^^^^ 



Appearance: slightly brown needles (McOH) 
m.p. 208.5-210.5 •€ 



exanoate hydrochloride 



30 



35 



Anal. C2oH3oCIN30i • HCI • SMH^O 


Calcd. 
Found 


C: 51.01; 
C:51.06; 


H: 7.17; 
H:7.03; 


N: 8.92 
N: 8.99 



Example 49: Ethyl 3-t4-(4-amlno.5-chloro-2-methoxybanzamido)piperidi„o]propio^ 

^Tn^mr-T'' """" <«-*°-^«^o> 



Anal. CigH26CIN304 


Calcd. 
Found 


C: 56.32; 
C: 56.28; 


H: 6.83; 
H:6.74: 


N: 10.95 
N: 1037 



Bcample 50: ethy, 5-[*-(4-amlno-5.h.o«,-2.methoxybenzamido,p.per.di^o^^^^^^^ 



« Appearance: colorless crystals (EtOHl 
m.p. 202-203.5 -C 



hydrochloride 



so 



Anal. CzoHaoClNaO* • HCI • IMHsO 


Calcd. 
Found 


C: 53.04; 
C: 52.99; j 


H:7.01; 
H: 6.95; 


N: 9.28 
N: 9.21 



Appearance: slightly yellow crystals (EtOm 
m.p. 158-159 'C «5ii=iun) 
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Anal. C,8H26CIN3 04 • CcH*©*. 


Calcd. 
Found 


C: 5235: 
C: 52.67; 


H: 6.05; 
H: 5.94: 


N: 8.40 
N: 8.39 



Bcampte 52: Ethy, cls44-(4.amino-5-ch.oro-2-methoxybenzamido,-3-methoxypiperidi 



fino]acetate hydrochlo- 



ro 



Appearance: colorless needles (MeOH) 
m.p. 225-226 •C 



15 



Anal, Ci8 


H2GCIN3O5 • HCI . I/4H2O 


Caicd. 
Found 


C: 49.04; 
C: 48.89; j 


H: 6.29; 
H: 6.14; 


N: 9.53 
N: 9.44 



Chloride 

Appearance: colorless crystals (EtOH) 
m.p. 218-21 0.5 •C 



methoxypiperidinojbutyrate hydro- 



ps 



30 



35 



Anal. C2 


oHaoCINaOs • HCI 


Calcd. 
Found 


C: 51 .73; 
C: 51 .45; 


H: 6.73; 
H: 6.64; 


N: 9.05 
N: 8.98 



iino]hexanoate hydro- 



Appearance: colorless crystals (ElOH) 
m.p. 207-208.5 'C 



40 



Anal. C22 


H34aN305 • HCI . t/4H20 


Calcd. 
Found 


C: 53.17; 
C: 52.95; 


H: 7.20; 
H: 7.09; 


N:8.46 
N: 8.35 



^ B^pte 55: E*y, t2^(4.mi„o-5-ch.oro-2-n,e«,oxybenzami<,o,methyn^ 



Appearance: pale yellow crystals (H2O) 
m.p. 203-204 -C 



hydrochloride 



so 



5S 



Anal. C17H24CIN3O5 


• HCI 




Calcd. 
Found 


C: 48.35; 
C: 48.12; 


H: 5.97; 
H: 6.03; 


N: 9.95 
N: 9.75 



28 



EP 0 640 601 A1 

Example 56: Ethyl 4-t2.I(4-amirK)-5-chloro.2-meth^^^ 



Appearance: pale yellow crystals (EtOH) 
m.p. 196-197'C 



IS 



20 



Anal. CgHzsCINaOs • HCI • I/2H2O 


Calcd. 
Found 


C: 49.68; 
C: 49.59; 


H: 6.58; 
H: 6.65; 


N:9.15 
N: 9.10 



40 



Exanr)ple 57: Ethyl I3^(4.ammo.5^hIoro-2-rnethoxybenzamido)m^^^ 

Appearance: pale yellow oil 

IR Spectrum p (liq.) cm-^ : 1744 1532 



High Resolution Mass Spectrum : Ci7H24CINaOi 


Calc- m/z 
Found m/z 


369.1455, 
369.1466. 


371.1426 
371.1439 



Example 58: t4-H4^in<Hi-chloro-2.methoxybenzamido)piperidinoJacetic add hydrochloride 

30 hour. Atter mett^ar,orwTs remL^bv d,X„ f^l" ^•'^ for 1 

to the residue and pH^Z^^ io Tt^^TZ T'^ '"^^ »^y^^°^'°"'= was added 

collected by filtration a^wSed^iS tZ l ^- ""ff ""^'^ *° * P-^ciP^ted were 

water gaveUye.rp'sm?rp."rar.S^ °* ''''^ ^^^'V^ta.lUatlon from 



Anal. Cis 


H2oCIN304 • HCI • I/4H2O 


Calcd. 
Found 


C: 47.07; 
C; 47.34; 


H: 5.66: 
H: 6.58; 


N: 10.98 
N: 11.08 



in the same manner as Example 58. the compounds of Examples 59^8 were obtained. 
Example 59: 4-{M4.Amlno^.chloro.2.methoxybenramldo)piperidinoJbutyric acid hydrochloride 



Appearance: pale yellow prisms (H2O) 
m.p.22aS-231.5*C 



so 



Anal. Ci7H24CIN304 ♦ HCI • H2O 


Calcd. 
Found 


C: 48.12; 
C: 47.97; 


H: 6.41; 
H: 6.34; 


N: 9.90 
N: 10.12 



^ Example 60: 6^4.(4.Amino.6<:hloro.2.methoxybenzamldo)^^ hydrochloride 



Appearance: slightly brown prisms (H2O) 
m.p. 223-225 -C 
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5 



Anal. CisHjaCINaO* • 


HCI . H2O 


Calcd. 
Found j 


C: 50.45; 
C; 50.33; 


H:6.91; 
H: 6.84; 


N:g.29 
N: 9.25 



Examp.0 61: 3W4-An,inc.5^h.oro-2-methoxybenzamido,piperi^^^^^^^ add nydrochloride 

,g Appearance: colorless needles (HaO) 
m.p. 218-219.5«C 



Anal. Ci 


rHp9CIN..j04 • HCI 


Calcd. 
Found 


C: 48.99; 
C: 48.80; 


H: 5.91; 
H:5.84; 


N: 10.71 
IM: 10.68 



20 



Example 62: 5 W-Amino-5«chloro.2.methoxyben2amid 



Appearance: colorless crystals (H2O) 
m.p. 226-227.5 -C 



aleric add hydrochloride 



25 



30 



35 



40 



Anal. Ci8H26CIN30* . HCI • H2O 


Calcd. 
Found 


C: 40.32; 
C: 49.18; 


H: 6.67; 
H: 6,45; 


N: 9.59 
N: 9.54 



Example 63: 2W4.Amlno.5^,oro.2.me^^^^^^ 



Appearance: pale yellow crystals iH^O\ 
m.p, 246-247 'C 



Anal. Ci 


CH22CIN3O4 • 5/4H2O 


Calcd. 
Found 


C: 50.79; 
C: 60.59; 


H: 6.53; 
H: 6.25: 


N: 11.11 
N: 11.06 



Example 64: 

Appearance: coloriess needles (H2O) 
45 m.p. 230-233*0 (decomp.) 



Anal. Ci 


6H22CIN3O5 


• 5/2H2O 


Calcd. 
Found 


C: 46.10; 
C: 46.18; 


H: 6.53; 
H: 6.57; 


N: 10.08 
N: 10.00 



66 



E^ple 65: cis-4.H^4-Aml„o-5.h.oro-2-n,«hoxyt»„.an,ldo,.3-.e^^^^ acid hydrochlo- 



Appearance: colorless needles (HsO) 
m.p. 232-234.5 'CCdecomp.) 



30 
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Anal. Ci8 


HzsCINaOs • HCI • I/4H2O 


Calcd. 
Found 


C: 49.04; 
C: 49,03; 


H: 6.29: 
H:6.19; 


N: 9.53 
N: 9.77 



Bjampte ee: cis-6W4-Amino-5-ch.oro-2-„,etho.yben«n,ido,-3-me.ho^^^^^ 



acid hydro- 



15 



Appearance: colorless prisms (H2O) 
m.p. 232.5-235,6 -C (decomp,) 



AnaJ. O2 


0H30CIN3O5 • HCI 


CaJcd. 
Found 


C: 51 .73; 
C: 51.52; 


H: 6.73; 
H: 6.62; 


N: 9.05 
N: 8.90 



20 Example 67: f^f(4-Amlno-5-chtoro-2-methoxyber.amido>methyl]m^^^^^^^ add 



Appearance: slightly yellow crystals (MoOH) 
m.p. 208-210 



Anal. Ci5H2oClN3 05 


Calcd. 
Found 


C: 50.35; 
C: 50.04; 


H: 5.63; 
H: 5.53; 


N: 11.74 
N: 11.63 



Example 68: 4^2.[(4.Amino-5^hloro.2.methoxybenzami^^^^ 



Appearance: colorless needles (EtOH) 
m.p. 194-195 'C 



Anal. Ci7H24CIN3 05 


Calcd. 
Found 


C: 62.82; 
. C: 52,60; 


H: 6.27; 
H: 6.09; 


N: 10.89 
IM: 10.83 



Fonnulation 1 


Compound of Example 23 
Lactose 
Cornstarch 
Magnesium Stearate 


5 mg 

suitable amount 
15 mg 
1 mg 







56 
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Formulation 2 


Compound of Example 23 
Lactose 
Cornstarch 
Magnesium Stearate 

Hydroxypropylmethylcellulose 
Polyethylene glycol 6000 
Titanium Oxide 


5 mg 

Siutable amount 
15 mg 
1 mg 
4 mg 
0.5 mg 
0.5 mg 




100 mg 



15 


Formulation 3 


20 


Compound of Example 23 

Lactose 

D-mannitol 

Hydroxypropylcellulose 
Talc 


10 mg 
siutable amount 
500 mg 
20 mg 
2mg 






1,000 mg 


26 






Formulation 4 


30 


Compound of Example 23 

Citric Acid 

Glucose 

Sodium Hydroxide 
Distilled Water for Injection 


5mg 
0.5 mg 
50 mg 
siutable amount 
siutable amount 






1 ml 



35 



40 
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Industrial Applicability 



Formulation 5 


Compound of Example 23 
Hard Fat 


5mg 
1 .295 mg 




1.300 mg 



treatment of gastrointestinal disease ' ^'^^"y *us are useful for the 



so Claims 



1. A benzamwe derivative represented by the following formula: 



65 
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/5 



20 



<»«y acxwatl. Ml 0 to 3. »>d p »p,«i,m, „ ,„te9« ot fram 0 to 2. i»d . ph»n«wo,|. 

45 

SLTthTr'"'''^-'-"**^''^'-"^^^^^ ^''^ -1 - pH.rn,acologlca..y acceptable 

^ 12. A process for preparing a benzan^ido derivativo reprcserrted by the following formula: 



30 



35 
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(a) reacting a compound represented by the (bllowino formula: 



rr;%;rr"RC*^^ tt^ ^-^o^.^-^: ^^esents a hyd«,gen atom 

alkyl group, or a tower ZXTr^i 5 «1 ^"^T « »'Vdrogen atom, a tower 

roprcsentsi?nC^«^0 to i o* from 0 to 3; and p 

with a compound represented by the following formula: 

Y-A-COzR* orCHaCHsCQjR* (|||) 

(b) h»>9,n»,ng or hydWiolrg M prMucl oblalM b, tn. mp (a). II dMlM. 
13. A p».,„ace>,»<», «,„«Mio„ o=n.prt*« . b«»»*, d«,.«.. ,op„.««d b, ti» loHowk, lo™„U: 

«. Th. com^mor, accoMirg » el*, ,3. which ui»M ,„ »o hcM^M of a«™irt«hU 
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hl^oZ R3 ^'"^ ^ a-^^P: represents a hydrogen atom or a 

ituf RS^« • '^"T"** * 9"^"^= represents a hydrogen atom or a lowr 

group RS represents a hydrogen atom, a lo»»er alkyi group, or a lower alkoxy group: A repre^ cT 

^J^TnT"" """^ « alkyl group: X^SJ^ts a 

rlSln,! ^"'"^ ^ °^ * ^'""^ «tom: m represents an integer of from 0 to ? n 



35 
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